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Prediction of Fatigue-Creep Life Based on Crack Propagation Under 2-step Load

YU Qiang
(School of Science, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract; By taking the increment of strain energy density under tensile stress within a cycle as the damage variable of
the material, and according the positive acreage enclosed by hysteresis loops, the equation of the damage variable can be
educed. In view of the fact that the damage of material would result in fatigue crack propagation and fatigue crack propagation
would cause the crack of specimens, J-integral is considered as the control parameter during crack growth process, crack
growth is regarded as the contribution of fatigue damages as well as creep damage, the interaction of the two factors is consid-
ered, then the equation of Fatigue-Creep Life under 2-step stress load is educed ; the equation is relative to loading waveform
and fatigue-creep rate. The equation is applied to predict fatigue-creep life of 316L steel, at 550 °C under 2-step load of
strain trapezoidal wave. The prediction is proved to be satisfactory with an error factor of +1.50 times.

Key words: stain energy density; 2-step load; crack growth; fatigue-creep; life prediction





